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used shert latencies and performed pocrly whern not dsing strategies,
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A number of studies haVe demonstrated‘ that training 'im'pulsi.ve children

» ; El

to use longer latencies “does not necessarily reduce ‘error rates on the

\

Matching Fa.miliar Figures test. By teaching children to use efficient }
' strategles on problem-solving tasks, the fj.rst?’study reported here demon-

..strated that, relative to baseline performance, children ‘increase both

. . e -

the quality of performance. a'nd response .lgtencies when using an efficient
strateg, but return to poor performance and short latencies when solving

a new task to which they did not .apply their strategy. A Subsequent

B

study also manipulated s?trategy- use, and demonstrated that reflectives

and impulsives both used short latepcies and nerformed poorly when not

';using strategies, and that impulsives taught to use a strategy performed

more efﬁciently and with longer 1atencies than untrzained reflectives. It
was concluded that response latency is a function of strategy, and that

future studies should concentrate on differénces in strategies of infor-

~ _mation processing between refldctives and impulsivee, arid not speed of

&

. wTe

tesponding per se. ) ) .. -
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The papers in this symposium provide a diverse_ assessment of research .
u s N - i . -

_ involving conceptual tempo. First, the varioug problems asseciated with the

’ Hatching Familiar es test. (MFF) itself, “Vhich have been nicely sumarized t

A by Ault and her co Cagues. (1976}, may be offset to some degree by the norxns

g provided here by Neil Salkind. Howevér, as v and T (1976) have argued _

-y

e]ssew“here, a serious.problem still r that cannot be solved by norms;

-navely, the double-median split procedure which confounds the effects of

‘ létency and errors in nearly all published studies invoiving the MFF. f

Second, there ig the extremely important/issue of how broadly the terms .

"reflective'' and "ita;pulsive" sboul& be applied. sIn” the paper to be read

-

shortly, Hoore will argue, on the basis of classroom observational data, for

,the importance of restricting the meaning of reflection/j.mpulsivity to exclude

- naturally-occurring classroom’behavior. e L -
. A~ - ~ 14
Third as suggested by McKinney's paper, eveu the meaning of conceptual

t’empo for :.problem-solving performance seens. to be’ in .question. Our min argu-

. memt is that ‘the MPF has attractedﬁuch wide attention primarily because it :
claims to measure a cognitive trait, 1. e., a generalized predisposition to ‘

: respond slowly and accurately or quickly and° poorly in situations of response - ’
zmcertainty‘ There can be no doubt that Kagan intended the dimension of \
reflection/impulsivity to carry this rather Jheavy load. In' one of _the original

warticles on- the HFE' Kagan (1965). stateﬁ" ‘, ; . —

) ’n i

The resnlts fof his previous work with the. HI-T] are persuasive

-
’ ‘-;:

-

-

-
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L, in s ggesting that a tendency for reflec‘tion increases with age,
¢ N is s‘t(akl/e over periods as long as . 20 months, nanifests pervasive ’ .

-
e
o~ . - - D . e - Yy

S . ,generality across varied task situations , and is linaed to some

*

fundamental aspects of the child 8 personality orga..ization (p. 134)

L3 .
. . . 6 —

L3 -
M

A year later, Kagan (1966) stated that feflection/iroulsivity exerted’

e

its influence at two phases in the problem-solving sequerce. Proposing a

:'fiVe-step.problem-solving routine, Kagan ar:gued thatt}(o ponder was

-

important during the selection of hypotheses and during tne evaluation of

these selected hypotheses.‘ Kagan again left little ‘doubt that it was time———

- *

the tendency tro reflect-~that distinguished impulsives and reflectives. He
argued that 'nis results “add validity to the postulation of a generalized be-

havioral tendency to be impulsive (or reflective) in problem situations where

—

the child shodld consider the. validity of his answers" (p. 24).

'These claims oé generality and the importance of .terpo per se, however,
" came hnder serious quastion in the seminal paper by Blocr:, BIock, & Harrington
. (1974). Through working with personality measures in preschoolers, these
- authors held that the MFF predicted performance, not beczuse of its measure

-

of tempo, but primarily because of its measure of error rate, At about the
same t?nne HcKinney and T (Haskins & HcKinney, 1975§—ﬁoﬁded evidence sup~
pprting this argument by using nmltiple regression and pert correlations to =~
demonstrate that UFF error scores were more closely associa«.ed with academic
achievement and problen—solving performance than MFF-lateacy. The force of ,
these arguments ig not to question the importance and zezning of cognitive

‘ T .tempo-of taking time to think, but simpl)? to argue t'ha he MFF itself

- predicts intellectuaL performance;in some situations pri::‘.rily because of its

i . H -t = . -

neaSnrement of errors, end inot 'because of its measure::en- of tempo. .
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: .. Today, however, we would like to extend our examination of response tempo .

- - s - . 4 P

by .considering the direction of influence between efficient performance and

time. We argue t:hat: t:ime, like age in development:al research, is in it:self a .

emeaningless ~variablé. The object of psychology is to discover and explain the

processes or operat:ions that oecur and change in ’}.me ‘but the existence of \i’

which i:s not even implied by the mere passing of time. Consider’ that MFF

7 . éraiping studies attempting to alter response latenciy failed to substantially
influence error rates; by ’coni:rast, .studies attempting to alter chil_;dren’s
scanning gtrategies changed both error,rates_ and time ~(s,‘ee I:_IcKinne;, 1975; ' A

Messer, 1976). .At least with regard to” MFF performance, then, giving the child

- . B -

- efficient strategy changes both time and error rates, but increasing the

L - s

_child's latency do s not effect error rate. The implicat:ion, of course, is

that time is an artiifact of strategy. ) * T *

= . 4

'i'iie two studies I discuss this zorning were suggested by some work McKinney
. v '

-

Y and T began about five years ago (Haskins & McKinney, Note 1). At.that time,
N 2" < - ‘ T ‘ -

we were interested in improving children's problem-solving performance, and
taught children to avoid noninformat:ive responses on the Pattern Matching ,

bt 'task explained previously. As you will recall, on .this' task children collect

~ ) s_- . * ) .
e . . Slide 1 ' ; ;

= - -
- . -~

:_informa%i;n to eliminate patterns of eight binary dots by 7opening windows on a

" problem board containing the correct pai:tern. Children often open a window

- - N - - - k] ’
- B - . .

that provides 'no new iAformation--does not allow them to turn over any new pat-

- .
P . .

_terns. The object of the experiment was to train 8 year ©vlds to avoid -these

- - .

*

noninformation moves, something that children do not do epontaneously untill

. ~* age 1lior 12. The main results are summarized in this slide. .

. - — e . .
- . P
. 5 S - ~

A, . - Siide 2 " '
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) aAs you can see in.the bottom pahel, children taught to usg a rule for avoiding
' g . > . ) ¢'-;-
noninformative responsésuperfornéd quite capably. They committed only an

average of 2.2 noninformative responseg across four problems; children without

: . * ‘ ~ .
strategy training commitsed an average of 7.7 noninformativeﬂ;esponses. As. a
consequence, as shown in the middle panel of this slide,‘the oyerall performance

of these two grhups as measured by bits has much higher for children who received ' <

" . strategy training. ’ . ' : L -
These -results showed us that 8 year olds can learn a rule that makes ° T

their performance indistinguishable from umtraine® 11 or 12 year olds., -But of

greater importance for our concern in this symposium, as shown in the top pinel
Py o

of this slide, the latencies of children using a rule weré much greater than

&

\\\\\;z;se of children not using a rule-lS 9 as against 5.2 seconds. And keep in

- . =

d that we did not so ﬁuch as mention latencies, time, or the importance of

>

-

working carefully or slovly to oyr subjects. , -
i &

The obvious generalization:r6’be drawn from this experiment is that it

taxes time to think: This being the ,case, we speculated that, as with scanning /

on the MFF, latency was a function-of strategy-—that latency was an-artifact

- -

‘f-of rule nseu To explore this possibility further, we designed a second exper—

ipent that ektended the previous experiment in two ways. First, on the grounds
that if it takes time to think it should take more time to think more, we .,
+ - € . -

attempted to teach two strategies of differing complexity. -Ihe less d®fficult

strategy was the,Noninformative Response strategy in which children examine
’ . . : * ) * ' . -
T . dots_on the remaining.patterns to be sure they always open & shutter allowing
* R - - . - - * N

theo,to turn over at least-one pattern. The more difficult strategy was Focus-

-

ingi As yoh_will recall fronfﬂcxinney's presentation, in this strategy children‘
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exactly .one-half the remaining patter;ns. This strategy always results'd.n a .,

. -

. N -

three-move solution, and yields an average of _l:QO bits of {nformation. )\ .

A secotid extension of the previous work was the use of "two generalization

-

" tasks, one more and one less similar to the Pattern l'iatching task on which

-

children were trained. The similar task, calléd Blocke,f consisted of eight

» - SN

~

blocks that fit loosely into a tray with eighf compartments. As shown in this
. . ° / . B ) - ]
slide, the tray and the sides and hack of the blocks were painted black. When

t

<
» 3
. > - ’

Slide 3 . A ‘

- -~
-~ -

turned_over, however, the faces of the blocks were painted either blge or red,

» - *
-t =

~Slide 4 A ) . '

and comprised patterris similar to those in the Pattern Matching task. As-
shown in t:.his slide, eight patterns.of eight red and  blue rectangles were

.

L

X ‘ . Slide 5

-, a

displayed on‘the same board used in thé ‘Pattern Matching taek.' / !

The object: of the Blocks task was to discoven which of the ‘eight displayed

) patterns was concealed in the tray. Children ‘proceeded by turning over blockq

to expose t:heir colored face a;nd then eliminating any of the eight pattams

that had an incorrectly colored ‘bloék in that posi t:io_n. . .

-

As you can gee in this slide, the second _t:asx consisted of 42’_drawings .

v . -
+ *

*
.o A s1ide 6 .- s .
» = -
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" animals. Children were told:tﬂat the experimenter was thinxing of one.picture

S these two prpblems, .childrén :ln all groups were given two Blpcgcs and two Pic-,

. ' g R Strategy and Tempo.
‘,7 . “ - i B ) ) . . 7' Y

o
. . » \
in the array, and that they should attempt to discover the correct picture by ‘
/A .
asking qnestions that could be answered "yes" or "no". Thus, as with both ‘the ~
*r -~ 7

Pattern Hatching and Blocks tasks, children could agk quesgions re;erring to

-~

one picture (Is it the shoe?) constraint-seeking questions that referred to

t e »

more than one picture (Can it be used for trdwvel?), or focus questions (Is it

r

in this half of the*board?). But the Pictures task differed from the other two
tasks in the physical appearance and nunber of stimulus ite:s.-

' .
Forty-five 8 year olds were randomly assigned to one o three groups:

-~ v

15 to the Focus Rule group, 15 to the Noninformative Rule group, and 15 to the

v

Contzrol group. As demonstrated in this slide, children in 211 groups solved

- . Slide.7

-k ey -

two baseline problems without instruction. Following the baseline problems, |,
cﬁildren in the.two rule groups received a demonstration problem during which |
the experimenter modeled a solutihn'while describing how he could use the

. .
appropriate rule by studying dots on ﬁhe’remaining patteras. On the next

.problem, childreu in the two rnle conditions received co*rective feedback in

-~

A

which the experimenter‘corfected anyadeviations from the aparopriate rule.

Children in the Control group solved two additional prob-e:s instead of receiving

instruction or corrective feedback. Children in all groups then solved tWo more

d -

Pattern'Hatching problems under conditions similar to baseline. Following -

»

tures probléns. In both cases, after familiarizing chilirzz~with the task the -,

experimen er.said: "Try to do it fot like you did in t=e iast game. "

5



x s - ~

N s ’ Strategy%and Tempo «

L ~ . . . -
e ‘ ' c ' .8 :
. >' - - \ ’ ! .\‘ 4
. . should turn out as _depicted in this slide. First, though all groups should
- 1" perform in similar and inefficient fashlon during baseline, both rule groups ’

3

‘should exhibit significant increases in performance efficiency following train—
ing. "These incteases should hold for both thetPattern Matching and Blocks

tasks. Second, Since we are predicting that latency follows rule use, the

laténcy of both the.Focus Rule and Noninformative Rule groups should inggease.

>
.

By contrast, both performance effic{ency and latency for the Control group

.

shouldhremain loﬁ'throughout. Second, since the Focus Rule\is more difficult
:than the Noninformative Rule,'and:requfres more thorongh.examination of the _
remaining patterns before each move, children in the Focné Rule group should:_ :
u;e longer 12 enciesithan children in the Noninfdrmative Rule group. Third,
_ /nn the basisa§¥.pilot work, we had reason to helieye that children would not
) generalize their rule use to the ?ictures task: indeed, this is ﬁrecisely‘the
reason we selected the task, If latency does follow strategy use, and if

children in the rule groups do not use their rule on the Pictures task, our

. third prediction ‘was that latencies\for thi'three groupslvould once again be

N
-~

similar.- s

The resulfs are 8 rized in this figure. Note first in the lower panel

« . Slide 8 . ’
_ - £, . s . -

that performance of all groups was similar during baseline, Folklowing instruc-

) tion, however, the gwo groups receiving rule training improve& their performance
, - "significantly; and then maintained their gains gn the Blocks generaliZation

>

cask. Thus, the manipulation of teaching rules of differing complexity was

. s, - -

- " successful. Now examine the 1atency data in the upper genel. First, note that ‘. ..

— N

when perfo;ming randoml¥ during baseline, all groups used short and nearlyvident-
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i, 8 . iecal latencies. Howewer, while concentrating on the stimulus.array in order

-

to employt their rule, the two rule groups siguificantly increased their laten-

cies, but the Control group, still performing randomly, continued to respond o

v

quickly. Second, note the much longer/latencies during the'test phase on
. Pattern ﬁatching and the generalization phase on’ Blocks by Focus Rule, as -~

, ‘cempared with Noninformative Rule, childrén. Third, notice that when con-?

a— @ s

fronted with the second generalization .task, performance in the two rule groups

declined and was not significagtly different than the’ Control group. One migﬁt

~x syeculate that the reasons for this decline on the Pictures .task were the “

greater number of stimuli and the lack of an obvious physical way to group

=

1
.

-

-

F 4 the items. In any case, when performance declined; so did latency.

The results of’' this egperiment, then, confirm our primar} prediction that

;”‘Jiatency is a function of strategy. It now remains to 1ink'this conclusion with

_ » 3 y

the MFF 1iterature by demonstrating that it will account for changes in problem-
solving performance by impulsive and reflective children. Specifically, we want
now to predict that refléctive children performing without a rule will exhibit

0 ' 1atencies similar to. those of impulsive ‘children performing without a rule, .

-«

and that impulsive children taught a rule will perform better and with longer

latencies than either impulsive children taught to use longer latencies or

reflective children performing without a rule.

~

o Thus, we designed.an experiment that included three groups of impulsive

children, and one group of reflective children.i Fach of the four groups‘had
nine, .8-year-old children. of th‘impulsive groups, one 'was taught the “Foeys
Rule discussed previously, and one was forced to delay 10 seconds before each
response on two Paitern Matching problems. The experimenter‘told childten in

§f . jthe Delay Training group that they would be able to solve these problems better

LTy 2 . . - . i R e
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s ; they went slowly and thought carefully. To help them go slowly, we‘were
.- Vi
) ,going to time them before each reeponse. They could opeh a ghitter when the

) experimenter said time was up. If they wanted more time, they could take it,

. but they could not open a shutter until the experimenter said it was okay.

. The procedures were similar to those of the previous experiment. ‘Thus,

children in all 4 groups solved two baseline problems with the Pattern Matching

)

4 3

task. Then children in the Strategy Trainihg and Delay Iraining groups solved

-

two problems under training conditions while children in the two Control groups
'golved two more problems nnée; baseline conditions. Folloqing Fraining’ -

children in each group solved two more Pattern Matching prohlems. Finally,
the two generalization problems wiEh the Blocks task and‘the two generalization

problems with the Pictures task were administered.

If our cdnclusions from the previous experiment were correct, then the .

~
< x

_'following results codld be predicted. First, children in all groups should

perform randomly and with short latencies during the baseline problems. Notice

-~ >

that we predict’ né latency differences,hetyeen reflectives "and impulsives‘when

children are performing randomlyf* Second, following training, the two COntrol

'd

groups and the Delayed Training group should perform randpmly and with short .

Fd

latencies. Thus, children who were forced.to use long latencies on the‘training

$

-

s

problen should retuxn to their use of short latencies since their training did

-~ M *

r
.

By eontrast, impulsives. trained to use a Focug_rule should continue their ef-
_ficient performance and their longeyr latencies‘on both the Pattern Matching

and Blocks'tasks. Third, since we knbow from the previous. experiment that rule

not give them a rule that would improve performance and thereby increase latency.

-

se does not generalize to the Pictﬂres task, 311’ groups, including the Strategy

14 p .-
- /

‘/ Training‘group, should again’ perform randomly and with short latencies on the -

Ly e T




First, all children, including reflectives, perfoﬁneedr/ at

and consequently had nearly identical and short latencies;
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eaeh of- our predictions.

ring Basaline
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who were trained to use long latencies on the two t’raining ,pr\ob‘f' m} mmei:%@uely

‘refurned tg short latencies when the enforeed delay conditioa as r

ed Very *ng lat
\,/‘ %

Eies, deapite the ‘fact that thﬂ training inv?lveci noE ‘the slighthment

- A

of taking more time. or proceeding cautiouslyﬁ:

-

ote akso that impulsive chil

‘i'}{

“using a rule performea better -and with much 1onger late

}’

'Ka —"'f‘

Jéies than reflectives

2 - perfon;ﬂ;ng without a rule. 'l'hird, impulsive c%ldren who ferformed Well .a\nd

ﬁith long latencies on the Pattern Match.ing ;;:rd\Blocks tpsk once again, used
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Taken together, these studies propide experimental évidence that tempo of

-g responding in situations of response uncertainty is a function, of strategy ‘use.

4
¥
Q

Children performing randomly used short latencies, children perﬁé;ming in

*

compliance with a rule used long latencies. When they returned‘te random .

-
~

‘ performance, their latencies again declined. Thﬁs, the manipulation of strategy
use changed both the quality of performance and the tempo of responding. Fur— .
ther, the final experiment demonstrated that impulsives taught a rule adopted
much longer latencies than reflectives performing without a rule. Hbreover,

. while impulsives using a rule improved,their performance and increased their :

- latencies, impulsives taught to uge longesigitencies did not perform more.
e -

‘efficiently and retugned to tise of short latencies as soon as_permitted to do .

-
80. : - = .
] . i . .
. .

When the results of these studies are set beside the results, just reported
hy-HcKinney, it seems.apparent that impulsive children perform more poorly than
reflectives primarily because they use developmeneally less’ competent st;ategies
on the type of tasks employed in these experiments. The real issue, then, fs
the method of solving the problem, and not the tempo of responding. It is folly
to expect that slowing_down impulsives will improve their performance on these i
or school-related tagks‘ Thns our view is that subsequent studies of prohlem

solving should focus on the differences in problemvsolving stra;egies between

reflectives and impulsives and not on their speed of responding.
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